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Abstract 



Each of picture elements comprises an input transistor for accepting signal current from a data line 
when a scanning line is selected, a conversion transistor for converting the signal current into a 
voltage and for holding thus converted voltage, and a drive transistor for driving a light emitting device 
with drive current corresponding to the converted voltage. The conversion transistor flows the signal 
current to its channel to generate the voltage corresponding to the converted voltage and a capacitor 
restrain the generated voltage. Further the drive transistor flows the drive current corresponding to the 
voltage stored in the capacitor. In this case a threshold voltage of the drive transistor is set not to be 
smaller than a threshold voltage of the conversi on tr ansistor, thereby a leakage current flowing 

through the light emitting device is suppressed. L I 
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z.z?w?x-MBJtoim& ( i ) a<n*&izmr 

Idrvll OLEDbWJlHzmtiiZtl&TFT2<,Z£ 

I drv=ii2 • Cox2 • W2/ 
4) 

#M-7^-^OSi»JiBuie ( 1 ) 3&*>*&fciW4. =5: 

I Vd s I > I Vg s-Vt hi ••• ( 5 ) 

COO 13] ZZX\ TFTli:TFT2i:«, ^$3: 

Idrv/Iw= (W2/L2)/ 
££"Ca»r^*J&tt. ( 3 ) sSStf ( 4 ) tttSW 

x. u. cox, vtho«i#:ii. mfm, m&m. 

( 6 ) 5&i£ilk<9^*-*£-£a$:vv7rC\ I d r 
v/ I wOffl(i>IfL^>^^o§ tcficffL^rV^fcv^a <I 
i: "C* 5 . «KW 1=W2, L 1 = L 2 fc RtretUT . 
Idrv/Iw=l, -ttch% I wt I d r v*>'|3]— <7> 
fflfc^S. ^fc^TFTco^ttfcf^o^J^-f. O 

LED iCtitM&KimSK I d rvil jEffiCflPmK I 
wfcH— K^r4<0T, i&JUfc L-TOLEDiO^SiKSr 

[00 14] J2Lfc.tf>«C ^ifflTFTlOTthl fc 
SaHfflTFT2«0Vth2li»*Wt:H— W. 
TFT H;cO±tjlSfir(C S> & h LT i] ••/ h 
*yu owmw&fima £ ft & fc , TFTl Rl/T 

ft 2 mzimmw&iz% t li-rvh h . t^*>#>\ £ 

•5, Vthl J:9kVth2#{£<3r-?TL2d<rfc# 
*6. dcoiSKii. IEiiTFT2l:t/xi/7^3;i' 

h u^/K7) «j - ? «aw*ath. h m . oled jisa:^ * 
fflT f t 2<5opmEv t h 2 a*HXrt-c*f jt?r*3ajwi 

TFT lcora*ffvt h 1 X OfflK&fc&v^aKcSjeU- 
^iOrn-feXyt^^-^^WLTt, Vth2A>'Vt 

*s y - ? £#P©j-f s ; 1 # wc#>& . 

COO 1 5] 

■eft*. c^0B«, fs^mawaai&saifflh^^ 

X^TFT 1 . WISE L3l^*>f>^5f65K3g-?tcsSix 
ft. JBlOfeiE»scanAOip]*fc:J:->-Cli*0Bi: 

-f-?t8d a t a t &imt> L<imw-fz>n&m t 9 



'2 (Vgs-Vth 1)2 ... (3) 

• V-*lffl*ffi&* ( 3 ) l£<7)Vg st,Z-$Ct&c?>X\ T 

f t 2 tftmmixwift* h t fcfettitf . arrtttf 

^2/2 (Vgs-Vth2) 2 - ( 

mmftmzg&LxMi&zti&tztb. i =u 2R 

t/Coxl=Cox2T-J>0. Wt=I***6«*V^RR 
0, Vthl=Vth2fc#;i£>iXl>. -TSt, dcOi: 
§ ( 3 ) stStX ( 4 ) *b»&^t=OTtf«#»Wl 

(Wl/Ll) - (6) 

yyX?TFT3, SS2£)7g5£*§ls c a n BtOf&JUPtCj; 

oTS^a^fa+tcTFTitfoy-h • h*w>£M 

JSt^'f7ffflN7^AnFT4, TFTl coy 

O^SC, &tf?Bt5g^OLEDa>£>j££,. HIT'TF 
T3IJNMOS, ^Offe^N^j^^tePMOS-Cli 

"Ct>h&mi*&\ #*C{i. f«-^Jgf*TFT 
l£>y-M=«K3;fi. i#^*?ttVdd {VMM 
m IZteMZtlX^ttf. VddtcRg^-rffStO— %M 
&Ti>&\ OLED^y-H (HA) ii«ttttit 

C 0 0 1 6 ] sMHStc^&mHEatt. 5t 

Slscan A&t^ s c a n B 5:11^^1.^^12 

sk i w^jftu-caac-r-^iad a t a icttMi-«'«c 

j®C S ZlstS T-fmmM&lffit , scan 
A. s c a n BSt^#y-^iad a t a tf03cH§BtCii£ 

wmco^**^ o led i^tsim<rmmb zmtx 

T^ESSis c a nA^'jMS?$fL7t;^faiix-^^da t a 
I wfcH'J&tfgAaSi:, 

vac i w<o«au^*-a«flEK/ncsanu-cfia* 
^sr*-rs«iwas- SK^tfg^o led tcgstigw 
^^tft3a^^^». m&zmmt. y-h. v- 

X^TFTU > -ecoy-h(Cgf^L^§*Cfc$-^ 
^f^ffllWM h^V^'X^TFT \<DY\s4 Vb¥— V b 
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W&TFTl<oy-M:4€W>4. X. yf- 

«JW4"*(£i«Br$*i., WJWHWl^i'SWTFT 
1 *>y- h&tf £ iliCffiM LfcSSC Sr T F T 1 <r> F U 

c o o 1 7 ] sic HuieiBiaasti. y- h . nw >. 
*>i<£ffiz.timMmmm ^ 7 v^** *t 

FT2mtV>4. ®MIIh7>^^TFT2 

if ^xmm^-o led ear. sanfflatnih^y^ 

^TFTl(^y-hi:iiffliIh5yi''X^TFT2 

/H: MfcMHff J: Lfc . KM^IVR h 5 ^ 5>X 

^TFT2WI«itClWL > *<oy-ht=9Mwsn 

urns, t mw£ttt£toitdm*sii3tem 

?OLED(=SM-. 

[oois] ^jmnmsmrnt lx , ggiOTsiJBt h ? 

BlffljiJBI J- 5 vi^'x nFTl <9W«JE J: 0 f&< * ^»=5r 
lrWCflt%S*l'C"&. J**W*=U. TFT2I1 

h ft*>"T F T 1 <D y- h Jt J: 0 « < =fir 4> =5: wBUcr 
5g$*VC^6. *4V^i. TFT2I1 -eoy-hseis 

Mawa^-caw?*- stft 1 0)?— h smmx 0 » < 

3r<9$ev\J:5fcRjei/c<>£v*. *«v>li, TFT 2 

h«e a«H*rt-c*jjw-* t f t 1 cnmnmx *) & < * 

MrVvKfcRjgLTfcJ:^. TFTUTFT2 

<oramff#ii-£&&aHci£«L*:*£, masses*. 

-tmE^'EPSD Ztlhb. TFT 1 StA'T F T 2 tiM^T* 

*y#Biz%z>a-?x'hz>. tzztf. mmmmmft 

TFTltf5Bl«EJ:0TFT2oaroE* t <S<«r*«* 
T2CaWl4*. OLED{i^t^Lliffli03>-h7X 

kstjwswi*. -e-r. tft2^- 

h*£TFTltf>y-h*J:9i>*<l/0**. 
■CSOft LTi>, T F T 2 cORUffi^'T F T 1 ORifllEEJ; 
[00 19] 02tt. ifSth^yv'A^y-hJILi: 



&flJ$iJ«ilS B THY- Ml L <cH*> V t h {id 

&-%x*hh. z&m&mmLx* *wnniTFT 

20y-hJi£TFTl<7>y-h*J:>?i>ft< LTV* 
h. mttf. TFTl(^y-M*57wra^, TF 
T2<r>y-b£Zl OjumilCtS. TFTl^y- 
hftilft^SSSACIfS-J, TFT2<0 

i"5. TFT2lCt3(ti»®f-^^.;^*$rW$)J-ri.Cli: 
rnHtX^y-^^i&fci&fg 
«Effi«*««!Pnfi-C»* . kLtfcJ: 0> TFT2CS 
*x&-9-yx U -y is 5 ;P H ij -i?«8|$rffll$ij LT 

OLEDtfOiSt^^Wi.. 3^h^XhK#fc^^Ttg 

[oo2o]i23{i, 01 izTFLtiwmm&nmwmm. 
zmjumzmLx^z. fit. ia*$r^(c-rs^. 

OLEDi;TFT2^Sr*LTV^. OLEDfl R 

tts® i o , ^r«8E ls 1 1 RttmBjm& 1 2 urates 

fefci>^-C'S)l». Rltflffil OJiHf^^HILTtJO 
OLED(0ry-N't L-C^-TS. SHH«S1 2(±M 
^ffta^^ilTtJO. OLEDO*y-HtLT 

«sg-ri». bp*>. mwnmi 2<±m^«i®«{avdd 
(=^ijftR$ixT^*. tiELii 1 imz-tfjEiim 

ry-K CETi&Amfii) t l-c«iw-*r»ws 

1 0W±^iE?L®iiJi«J:LTD i amynel:ItU 
*0)±.£* I M&Mb LXA 1 q sg(c-?-c7) 

1 2 5:^-^-1.. i^. Alq3li. 8-hydroxy 
quinoline aluminu mSr^LTV^ 

=Crv». *>3&»4»js*ir-r40LEDcory-K/^y- 

HlfflC«W[»IO«£E ( 1 OVgS) *ERJirt-4t. *^ 
OLE D c7) J&#(± . jEfljBiawW* § iifc iE?Li: * 

[002 1]-*, TFT2(M7Xfi'^li«l 

<o±fc:»«snfcy- h«®2 1 . %<7)±.mzn.t>Lt,ix 
tzy-vamwk3b. zny-hsmmstftLxy- 
hmm2n±3riznt3it>n.tz¥mtomf&4bfrL>%z>. 

TFT2(iOLED(ctt*&$ixS«giE03i8&i: : 5rS 
y-XS, f-v^ChStA'h'l^f yD*ffliTV^. 
^^^Ch«±TJ^y-h««i2<?DilLt:tc(4at-S. ^ 

<7)#bj±y-b mm<n t f t 2 {±«ra»&^^ 5 iz x 0 « 

12 3 c7)f?lJT'l±T FT2«Hl/^>-{COLED <50Ty- H 
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zmm~r&&. TFT2bLXPr**>mmh?>i; 
xtzm^x^h. 

[00 223 Z\ZX\ TFT2Wy-hfiLliTFT 1 
V*4. £>MMi. TFT2cr>?-himm3comX-dZ 

TFTKDy-bimmnmx-xiohjzZKLxhJ; 

*#<&l>?SJ:#-t&. ifr^tioTJl, TFT2?H- 
* */l-C h iz^MVaZMIRmz&A LxmW£*m& L 
Ti>J:V\ Pf-+*/U9TFT2^ii^c7)|^lE£J: 

s £f-r*/K; h IzMIRm^ K-h-y^-f *Uf J:V\ 
[ 0 0 2 3 3 124 £#!!SL-C, H 1 ICtkL^B* 

^l<^^3E«Ss c an A, 3* 2 ^T&lEia s c an B£ 
StR^Sst-rS. 04c7)09T'«, scanAJISK 
s c a n B $-gfK;Pfc LTl^S. Mt^-W^WR 

zufzvmx'T-'-rmd a t a^cssc s irSNsw-* 
ztizx*). tft i ^»«fflfgtciis t tzm^nm. i w 
awis. mffmcsimmmmzmtxfflwzix&Tii 

"gMiSimX'bh. Zcr>b%. TFTlcO^'-h- • HW 
y HftiT F T 4 tz J: -? Cctttff $ iiX v > S <n>X' 
( 5 ) s&Mfcft U T F T 1 «IS*HH«T»fW* . fig 

ot. wy-h • y-^stc{i ( 3 ) ^-e-s-^fts 

ttE V g s 3&^-f§ . <X^ X scanA, scanB£ 
^SWitS. »L<Ut. JfscanB^K 
;^LTTFT4 5:of ftltn. .ZfUCioT V 
srs0<StMCfc:J:-»"C««r£*tS. ftfcs c anA$ri« 
l/^Katof f vmt-f&zkizx 0, ffiffSIUS&i: 
f-^Id a t a i:*<«m^^»f§^l»^T\ -?-<Df£ 

UK/Vb LXXjj?&T-7lt. scan BiftmRt 

\,\ TFT2WTFT1 ty-hlitW 

ilT ^ 4 <TiX\ T F T 2 tfteWHST-fftfl* LT V tfUf , 
TFT2£i»'l4*8»i (4 ) iTC-^ 
^i>*>OLEDlCgi[ix2,igi!jmsSl d r vt^r^. TF 
T 2 £r ISSKett-Cttf^ £ Kii , OLED XvMK ft 
T£#JtLT i>*is ( 5 ) SaMfctr* «fc 3 . +#** 

rnm&ivddiz^-ttui^. 

[00 24] m5i±. micowmmmzTbv -y?.x#c 

lzmWi-&. $fe-f. SEX^-h^VPX (VSP)*«y 

hisitxfi-ktsi&mmmiBii&B 2 3 ka^jis . 

TgS&fgt&Eg&A 2 1 , jg^lSffiiSlElSSB 2 3(iV S P 
£§(t£f&, fiit^n-/^ (VCKA, VCKB) t;|S] 



fflLXZtl-ZtlfSWT^&s c a nAl — s canA 
N. S2«^$ISscanBl-scanBNS'IiJCi 
SKlTS. #f-^ld a t aiZfPtmLXWSLMC S#-f 
-^HWHlig»2 2rt^iSft^TfeO, »Jgt#$8£/E 

^BLh^w*Kjeft, %^m<zxm%m$&x-tfn 
htiz>. &mmizz<7)W.ffii"<Mzmttz i &jg.x'%&6£ 

fflltk-th. fcrtfU VCKAI1 VCKBtCfcfU MM 

®s&2 4i,z£-oxbi'fri,zmmzn.x^h. ztuzx 

*). 04fcI*L/£± 0lZ^ scanBi>'scanAI:ft 
±->XimiRb%&. 
[0025] 

fit*, flgft*? (TFT* if) ^)1«tar<5>oSfc:j:fe 

t\ T-^ii*^^#«gg 1 wizmmizttm 
Mm) -t&mmwtii idrvj, wssmmemsm^ 

(3r&EL*^5r if) (ca-fdfcj&nirBBr**. c^J: 

sot, afofi^r 9? i /v h >j 9xmm^s.^m 
&thzbtf*t&x-*>z>. mz^ mmmTFT<r>mms. 
z^mmr FTcvmng.* oi&< %t>%^mizikm-t& 
zbx\ fbts^traaisu-^wasriwwL, axft 

Lxwm.z-Ktb&zb^m.tth. 

[023 mmh^y^x^coy-bMbm'm&bcnm^ 

[03 ] *!%BJ^s^^ao«Jl)tCT?:^-riBfB0T' 

[04 3 0 1 tc^L^HJfe^^t^tt^^fi-^co^fiaj 
S:^-r&»0-C'fc4. 

[053 micomtmBizi&z>mmw£mmLt:$&jk 

[06 3 «3|W)B*EIJ»<0W*Srfig»Erc*&. 

[07 1 ft*o*^B^flij£fi?ij£:^r rn - y ?mx$> 
oled • ■ mtm=F. tfti • • -ssn^nRh 

yyitXf. TFT2 • • • iBIWHSSJBSh ^ 
TFT3 • • •W3J%m®b7>i;x?, TFT4 • • 

• ■y^-mmmbyy^x^. c • ■ c 

S- • • l5aJ®, scanA - • • ^SIS, scanB 

• • • data- ■ • 21 • • - ^ 
aBNUBKHUHk 2 2 • • • -r-^fMHttEIft, 2 3 • • 
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• immmmw. 2 5- • - mm 



[01] [02] 




4 ¥9«sin 



[04] 



scan A 



scanB 
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OLEDflJl 
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[05] 



VCK8 




soanAN - 



[07] 



2 KI 



25 91ft 



data 



— scanl 



•5 



aoan2 



data 



5 



scanN 
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AB17 


D AA£ 


r»Ai pdai rrAi 
LAU1 LBUl LL01 




A AAA 


DB03 


CDAA CAA1 




A SC\C 

AAUD 




LLlo uvlZ DLoU 




EE25 


FF12 


HH09 KK02 


5C094 


AA02 


AA06 


AA07 AA14 AA25 




BA03 


BA27 


CA19 DA09 EA05 




EB02 


FB01 




5F110 


AA06 


AA08 


AA14 BB02 CC08 




DD02 


EE25 


GG02 GG13 GG32 




NN02 


NN78 


NN80 



